Diesel exhaust particles induced release of interleukin 6 and 8 by (primed) human bronchial epithelial cells (BEAS 2B) in vitro.
Several epidemiological studies have recently shown associations of increased premature mortality rates with ambient particulate air pollution. Diesel exhaust particles (DEP) may constitute an important part of (ultra)fine particulate air pollution in urban areas and may therefore contribute to its toxicity. Epithelial lining of the respiratory tract may be the first target of the toxic effects of DEP, that upon exposure may release pro-inflammatory mediators such as interleukin 6 and 8 (IL-6, IL-8), ultimately causing airway tissue damage and immune alterations. In this study the effects of in vitro DEP exposure (0.04-0.33 mg/mL) on IL-6, IL-8 production by a human bronchial epithelial cell line (BEAS-2B) were investigated. For comparison, the production of interleukins during exposure to silica and titanium oxide (TiO2) were also studied, representing relatively toxic and non-toxic particles, respectively. Scanning and transmission electron microscopy showed that the size of the DEP particles ranged between 25 to 35 nm and that DEP was phagocytized by BEAS-2B cells. An increase in IL-6 and IL-8 production (11- and 4-fold, respectively) was found after 24 or 48 h of exposure to DEP compared to the non-exposed cells. This increase was lower compared to silica (17- and 3.3-fold) and higher as compared to TiO2 which showed no increase for IL-6 and IL-8. To study the DEP effect on inflammation-primed cells, BEAS-2B cells were exposed to both tumor necrosis factor-alpha (TNF-alpha) and subsequently to DEP. Exposure to TNF-alpha caused a strong increase in IL-6 and IL-8 production. Additive effects on the IL-6 and IL-8 production by BEAS-2B cells were found after TNF-alpha priming and subsequently exposure to DEP, only at a low dose of DEP and TNF-alpha (0.05-0.2 ng/mL). In conclusion, BEAS-2B phagocytized DEP and produced an increased amount of IL-6 and IL-8. In TNF-alpha primed BEAS-2B cells, DEP increased interleukin production only at low concentrations of DEP and TNF-alpha. Whether this increased production of pro-inflammatory interleukins affects vulnerable balances in the immune system, such as T help-1 and T help-2 subsets ratios, resulting in an altered resistance to respiratory tract infections or altering the expression of respiratory allergy, is the subject of further studies.